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(54) Color image capturing device and image reader using the color image capturing device 



(57) The object of the present invention is to provide 
a color image capturing device which performs a read- 
ing operation at high resolution in a main scanning di- 
rection at high seed, and a reading operation at low res- 
olution in a sub scanning direction at high speed. 

A color image capturing device provided with 
groups of two rows of photoelectric conversion elements 
for each color of R, G and B is mounted on a carriage 
and planar color images are read by moving the carriage 
in a sub scanning direction. As each first row of photo- 
electric conversion elements and each second row of 
photoelectric conversion elements are offset from each 



other by an amount equivalent to a half of the width of 
an individual element in a main scanning direction, and 
resolution in the main scanning direction is enhanced. 
As each row of photoelectric conversion elements is ar- 
ranged at pitch equivalent to the height of four rows, all 
the rows of photoelectric conversion elements can read 
the same line, even if the carriage is moved at speed 
twice or four times as fast as that in reading at 600 dpi 
to read at the resolution of 300 dpi or 1 50 dpi in the sub 
scanning direction at high speed in case the reading res- 
olution of each row of photoelectric conversion elements 
is 600 dpi. 



CM 
< 

o> 

00 

CO 
Oi 



Q_ 
LU 



r 



FIG.1 




\ 511 512 531 532 



I i i i i i i m \ ~n 



1 1 1 1 1 1 1 1 im 



MINI ]M II 1 1 I I I I * 



i i m i i i i i i rrm- 



I M M II M M I I I I niiiHii rrm 



I M II I M II ITTTT 



M I I M( I I I I I I I I I I 



— f,—r 
4 // m : ; ; 



551 552 




521 522 



I II I I II i H 



3 



mini irv— 



^-^i^Trn i J 1 1 i ill n i if /i j\ i il ill i|i i iji'r 



32 //in 
32 /im 
32 

32 /im 
32 fim 



541 542 561 562 



Printed ty Jouve, 75001 PARSS (FH) 



Printed: 1.0-02^2004: 



■rf 'i ' -ii <ti ; f :, "r'' ■Y"frn , i , *i 




EP 0 967 789 A2 



D scription 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a color image 
capturing device used for an image reader and other 
similar devices. 

Description of the Related Art 

[0002] Image readers for moving a carriage support- 
ing a color image capturing device, and for reading an 
image on a manuscript, are known. The image readers 
include multiple image sensing elements, which are 
aligned with each other on a color image capturing de- 
vice, and three line sensors for respectively reading 
three primary colors, such as a CCD in parallel with the 
surface of a manuscript. 

[0003] For example, in the case of a flat-bed image 
reader, a manuscript table, composed of a glass trans- 
parent plate for placing a manuscript on the upper sur- 
face of a box cabinet, is provided and inside the cabinet, 
a carriage moved in parallel with the manuscript table 
by a drive unit is provided. A light source and the color 
image capturing device are mounted on the carnage. 
Illuminating light from the light source is reflected by the 
surface of a manuscript on the manuscript table and fo- 
cused on the color image capturing device by a con- 
denser lens. 

[0004] In the above image reader, to enhance reading 
resolution in a main scanning direction, equivalent to a 
direction in which the image sensing elements of the 
CCD are arranged, the number of the image sensing 
elements, constituting the CCD, is increased. However/ 
this increase results in the increase in the size of the 
CCD, an increase in the load in designing an optical sys- 
tem, and an increase in the cost of the image reader. 
However, if each element is miniaturized, manufacturing 
possibilities are limited. 

[0005] Japanese published unexamined patent appli- 
cation No. Sho58-19081 discloses a CCD image sen- 
sor, provided with photodetectors in a first row and pho- 
todetectors in a second row, where the second row of 
photodetectors is offset or shifted with respect to the first 
row of photodetectors by an amount which is equivalent 
to approximately a half of the width of an individual pho- 
todetector. In the CCD image sensor, the photodetec- 
tors in the first row and the photodetectors in the second 
row are arranged adjacent to each other in a sub scan- 
ning direction. 

[0006] However, as disclosed in the Japanese pub- 
lished unexamined patent application No. 
Sho58-19081, if a CCD image sensor, in which photo- 
detectors in a first row are arranged closely adjacent to 
the photodetectors in a second row in a sub scanning 
direction is used, a carriage is required to be moved by 



the height of the photodetector at every reading of one 
line for the photodetectors in the first row and the pho- 
todetectors in the second row to read the same line on 
a manuscript. 

5 [0007] Generally, in an image reader, reading resolu- 
tion in a sub scanning direction is determined by the time 
required for photodetectors in each row to read one line 
and the traverse speed of a carriage. Therefore, in read- 
ing at low resolution in a sub scanning direction, a car- 
io riage is moved at high speed. 

[0008] However, image readers provided with a CCD 
image sensor in which photodetectors in a first row are 
arranged in close contact or in close proximity to the 
photodetectors in a second row in a sub scanning direc- 
ts tion, cannot perform a precise reading operation of a 
manuscript. More particularly, in such an image reader, 
when the carriage is moved at high speed, if a manu- 
script is read at high resolution in a main scanning di- 
rection, and is read at low resolution in a sub scanning 
20 direction, a problem arises in that lines to be read by 
photodetectors in the first row and photodetectors in the 
second row are different which prevents a precise read- 
ing of the image. This problem arises because the ar- 
rangement of the photodetectors, in the first and second 
25 rows of photodetectors, in a sub scanning direction is 
not considered; that is, an interval between the photo- 
detectors in the first and second rows is not considered. 
Therefore, in an image reader provided with the CCD 
image sensor disclosed in the Japanese published un- 
30 examined patent application No. Sho58-1 9081 , if an im- 
age is read at low resolution in a sub scanning direction, 
the carriage must be moved at low speed to read an 
image precisely, as compared to when an image is read 
at high resolution, and therefore, it takes a long time to 
35 perform a read operation. 

SUMMARY OF THE INVENTION 

[0009] The present invention was designed to solve 

40 the above problems. An object of the present invention 
is to provide a color image capturing device wherein res- 
olution in a main scanning direction is enhanced and 
reading at low resolution in a sub scanning direction is 
executed at high speed. 

45 [0010] According to the present invention, each row 
of image sensing elements, in a group of image sensing 
elements corresponding to each color, is offset or shifted 
from adjacent rows of image sensing elements, by an 
amount which is smaller than the width of an individual 

50 image sensing element in a direction in which the image 
sensing elements are arranged. According to this ar- 
rangement, a manuscript can be read at high resolution 
in the direction in which the image sensing elements are 
arranged, that is, in a main scanning direction. A plurality 

55 of rows of image sensing elements are mutually ar- 
ranged at a pitch exceeding twice the height of an indi- 
vidual image sensing element in a direction perpendic- 
ular to a direction in which the image sensing elements 
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are arranged. According to this arrangement, all rows of 
the image sensing elements can read the same line on 
a manuscript, even if a color image capturing device is 
moved at high speed, or twice the usual speed, when 
the color image capturing device is moved relative to the 
manuscript in a sub scanning direction perpendicular to 
a main scanning direction, and high-speed reading at 
low resolution is enabled. 

[0011] According to another aspect of the present in- 
vention, a color image capturing device includes groups 
of image sensing elements which are respectively pro- 
vided for red (R), green (G) and blue (B) colors, such 
that a manuscript can be read with light from the man- 
uscript resolved into three primary colors. 
[001 2] According to another aspect of the present in- 
vention, a color image capturing device includes a group 
of image sensing elements which are composed of a 
first row of elements and a second row of elements, 
where the first row of elements and the second row of 
elements are mutually arranged with each row offset or 
shifted from another row by an amount equivalent to ap- 
proximately half the width of an individual image sensing 
element, and reading resolution in a main scanning di- 
rection is doubled. 

[001 3] According to yet another aspect of the present 
invention, a color image capturing device includes a 
shielding part provided with a smaller opening than the 
light receiving area of each image sensing element for 
shielding the periphery. of the image sensing element 
from light. A range of a manuscript read by the plurality 
of image sensing elements in common is reduced, and 
reading resolution can be substantially enhanced. 
[0014] According to another aspect of the invention, 
an image reader is provided with the color image cap- 
turing device described above such that resolution in a 
main scanning direction can be enhanced and reading 
in a sub scanning direction at low resolution can be ex- 
ecuted at high speed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The present invention will be described with 
reference to the drawings in which: 

Fig. 1 is a schematic drawing showing a color image 
capturing device according to a first embodiment of 
the present invention; 

Fig. 2 is a schematic drawing showing an image 
reader to which the color image capturing device of 
the first embodiment of the present invention is ap- 
plied; 

Fig. 3 is a block diagram showing a signal process- 
ing unit of the image reader to which the color image 
capturing device of the first embodiment of the 
present invention is applied; and 
Figs. 4(A) and 4(B) are a plan view and a sectional 
side view respectively showing a row of image 
sensing elements of a color image capturing device 



according to a second embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
5 EMRODIMENTS 

First Embodiment 

[0016] Fig. 2 is a schematic drawing showing a flat- 

io bed image reader of a carriage moving type for imple- 
menting a first embodiment of the present invention. 
[0017] A manuscript table 1 composed of a glass 
transparent plate is provided on the upper surface of box 
cabinet 2. Inside the cabinet 2, a carnage 3, which can 

is be reciprocated in parallel with the manuscript table 1 
by a driving unit (not shown), is provided. A light source 
4 and a color image capturing device 5 are mounted on 
the carriage 3. After light emitted from the light source 
4 is reflected on the surface of a manuscript 8 on the 

20 manuscript table 1 and reflected by a plurality of mirrors 
6, the light is focused on the color image capturing de- 
vice 5 by a condenser lens 7. The color image capturing 
device 5 respectively converts red light (R), green light 
(G) and blue light (B) to electric information and outputs 

25 corresponding electrical signals. The optical path length 
between the manuscript 8 and the condenser lens 7 is 
extended by reflecting the light by the mirrors 6. A white 
criterion 9 is provided at the end of the manuscript table 
1 . The white criterion 9 is provided with a uniform re- 

30 fleeting surface having high reflectance. 

[0018] An image on the manuscript 8 can be read by 
detecting the electrical signals output from the color im- 
age capturing device 5 when the carriage 3 is moved in 
a sub scanning direction, and by transmitting the signals 

35 to an external image processing unit via an interface 15 
after processing the electrical signals in a signal 
processing section 10. 

[001 9] Fig. 1 is a schematic drawing showing the color 
image capturing device 5 in this embodiment. The color 

40 image capturing device 5 is provided with groups of im- 
age sensing elements for reading respective light of R, 
G and B. Each group of image sensing elements in- 
cludes two rows of image sensing elements, such as 
photoelectric conversion elements, composed of a first 

45 row 51, 53 or 55 of photoelectric conversion elements 
as a first row of elements composed by linearly arrang- 
ing a plurality of image sensing elements in a direction 
perpendicular to the direction of the movement of the 
carriage, and a second row 52, 54 or 56 of photoelectric 

50 conversion elements as a second row of elements. In 
this embodiment, each image sensing element is a 
square 8 ujti x 6 jam in size, and the height of each row 
of photoelectric conversion elements is 8 um In each 
group of image sensing elements, the first row 51 , 53 or 

55 55 of photoelectric conversion elements and the second 
row 52, 54 or 56 of photoelectric conversion elements 
are offset or shifted with respect to each other by 4 |im, 
which is equivalent to a half of the width of an individual 
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image sensing element in a main scanning direction. 
[0020] In each group of image sensing elements, the 
first row 51, 53 or 55 of photoelectric conversion ele- 
ments and the second row of photoelectric conversion 
elements 52, 54 or 56 are arranged at the pitch of 32 
u.m, which is equivalent to four times the height of each 
image sensing element;" that is, equivalent to the height 
of four rows of photoelectric conversion elements. The 
second row 52 of photoelectric conversion elements in 
the group of image sensing elements for detecting blue 
light B and the first row 53 of photoelectric conversion 
elements in the group of image sensing elements for de- 
tecting green light G are arranged at a pitch which is 
equivalent to the height of four rows of photoelectric con- 
version elements, and the second row 54 of photoelec- 
tric conversion elements in the group of image sensing 
elements for detecting green light G and the first row 55 
of photoelectric conversion elements in the group of im- 
age sensing elements for detecting red light R are ar- 
ranged at a pitch which is equivalent to the height of four 
rows of photoelectric conversion elements. Therefore, 
six rows 51 to 56 of photoelectric conversion elements 
are arranged at an equal interval from each adjacent row 
of photoelectric conversion elements by a pitch which is 
equivalent to the height of four rows of photoelectric con- 
version elements. 

[0021] Charge stored in each row of photoelectric 
conversion elements is respectively transmitted to shift 
registers 51 2, 522, 532, 542, 552 and 562 via transmis- 
sion gates 511 , 521 , 531 , 541 , 551 and 561 in synchro- 
nization with a driving signal generated at a predeter- 
mined interval. In each row of photoelectric conversion 
elements, the storage of charge by light from the next 
reading line is started and charge transmitted to each 
shift register is sequentially respectively output from out- 
put terminals 571 , 572 and 573. 

[0022] In this embodiment, each row of photoelectric 
conversion elements is assembled so that the manu- 
script 8 can be read at the resolution of 600 dots per 
inch (dpi) in the main scanning direction. Therefore, in 
the color image capturing device 5 in this embodiment, 
one line can be read at the resolution of 1200 dpi by 
, synthesizing each data of R, G and B read by the first 
rows 51 , 53 and 55 of photoelectric conversion elements 
and each data of R, G and B read by the second rows 
52, 54 and 56 of photoelectric conversion elements in 
respective positions in which the carriage 3 is moved by 
the height of four rows of photoelectric conversion ele- 
ments. 

[0023] Charge output from the color image capturing 
device 5 is processed by the signal processing unit 10 
shown in Fig. 3. An analog to digital (A/D) converter 12 
converts data input from the color image capturing de- 
vice 5 via an amplifier 11 to a digital signal and outputs 
it to a shading correction section 13. The digital signal 
is a signal having a numerical value between 0 and 1 023 
when reading gradation is composed of 10 bits for ex- 
ample. The shading correction section 13 corrects dis- 



persion in sensitivity and dispersion in the luminous en- 
ergy of the light source every element in the row of pho- 
toelectric conversion elements using data acquired by 
reading the white criterion 9 before the start of reading. 

5 A gamma control section 16 executes gamma control 
using a predetermined gamma function and converts a 
luminous energy signal output from the shading correc- 
tion section 13 to a picture signal. The other correction 
section 17 executes conversion in color correction, edge 

10 highlighting, the extension/reduction of an area and oth- 
ers. 

[0024] Next, the operation of the image reader com- 
posed as described above will be described. 
[0025] A user connects a personal computer (not 
is shown) to the interface 15 of the image reader, places 
a manuscript 8 on the manuscript table 1 , specifies a 
range of the manuscript to be read and reading resolu- 
tion via the personal computer, and instructs the image 
reader to execute a reading operation. 
[0026] When the image reader is instructed to perform 
a read operation, a control unit 14 lights the light source 
4 and moves the carriage at a fixed speed in a direction 
perpendicular to a direction in which each element in 
each row of photoelectric conversion elements is ar- 
ranged. Images on one line are read by each row of pho- 
toelectric conversion elements of the color image cap- 
turing device 5 according to a driving signal generated 
every predetermined time and output to the signal 
processing unit 10. Reading resolution in the sub scan- 
ning direction is determined by the time required for 
each row of photoelectric conversion elements to read 
one line and on the traverse speed of the carriage 3. For 
example, a manuscript can be read at the resolution of 
600 dpi in the sub scanning direction by moving the car- 
riage 3 by the height of one row of photoelectric conver- 
sion elements every time the carriage 3 reads one line 
of the manuscript 8. 

[0027] In this embodiment, as each row of photoelec- 
tric conversion elements is arranged at a pitch equiva- 
lent to the height of four rows of photoelectric conversion 
elements in the sub scanning direction, all of the rows 
51 to 56 of photoelectric conversion elements can read 
the same line, even if the carriage 3 is moved at a speed 
twice or four times as fast as that in reading at 600 dpi, 
because images are read at the resolution of 300 dpi or 
150 dpi in a sub scanning direction at high speed when 
the resolution for reading the row of photoelectric con- 
version elements is 600 dpi. Therefore, when images 
are read at high resolution in the main scanning direction 
and read at low resolution in the sub scanning direction, 
the manuscript can be read at high speed. 

Second Embodiment 

[0028] Figs. 4(A) and 4(B) show a row 51 of photoe- 
lectric conversion elements of a color image capturing 
device 5 according to a second embodiment of the 
present invention. Fig. 4(A) is a plan view and Fig. 4(B) 
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is a sectional side view. 

[0029] In this embodiment, a shielding part 58, pro- 
vided with a smaller opening than the light receiving ar- 
ea of each element, for shielding the periphery of each 
element from light is provided on the side of the light 5 
receiving surface of each row of photoelectric conver- 
sion elements. Figs. 4(A) and 4(B) show the shielding 
part 58 provided for the row 51 of photoelectric conver- 
sion elements. However, a shielding part is similarly pro- 
vided to the other rows 52 to 56 of photoelectric conver- w 
sion elements. The shielding part 58 is formed by a me- 
tallic plate and a square opening 581 , having the dimen- 
sions of 7 ujti x 7 urn The remaining structure of the 
second embodiment is similar to that in the first embod- 
iment, is 
[0030] As a part read by a plurality of elements in com- 
mon on a manuscript is reduced because the shielding 
part 58 shields the periphery of each element from light, 
substantial resolution can be enhanced. As sensitivity 
in the center of each element is higher than that in the 20 
periphery, the deterioration of sensitivity due to the re- 
duction of light receiving area can be minimized. 
[0031] In the above embodiments of the present in- 
vention, each row of photoelectric conversion elements 
is arranged at a pitch equivalent to the height of four 25 
rows, however, the rows can be arranged at a pitch 
equivalent to an arbitrary number of rows exceeding two 
rows. For example, when each row of photoelectric con- 
version elements is arranged at a pitch equivalent to the 
height of two rows, and if the rows of photoelectric con- 30 
version elements are reading at a resolution in the main 
scanning direction of 600 dpi, the carriage mounting the 
rows of photoelectric conversion elements is moved at 
a speed twice as fast as that when reading resolution in 
the sub scanning direction is 600 dpi. In addition, when 35 
images are read at the resolution of 300 dpi at high 
speed, each row of photoelectric conversion elements 
can read the same line on a manuscript. When images 
are read at the resolution of 200 dpi at high speed, if 
each row of photoelectric conversion elements is ar- 40 
ranged at a pitch equivalent to the height of three rows, 
each row of photoelectric conversion elements can read 
the same line. When images are read at each resolution 
of 300 dpi, 200 dpi and 100 dpi at high speed, if each 
row of photoelectric conversion elements is arranged at 45 
a pitch equivalent to the height of six rows, each row of 
photoelectric conversion elements can read the same 
line. If rows of photoelectric conversion elements having 
another reading resolution are used or each row of pho- 
toelectric conversbn elements are arranged at a pitch so 
equivalent to another integer value times the height of 
one row of photoelectric conversion elements, each row 
can also similarly read the same line. 
[0032] In the above embodiments, the image tube 
wherein resolution in the main scanning direction is en- 
hanced up to approximately two times, by composing a 
group of image sensing elements, for each color of R, 
G and B, having two rows of photoelectric conversion 



elements where the first row of photoelectric conversion 
elements is offset or shifted from the second row of pho- 
toelectric conversion elements by approximately a half 
of the length of an individual element, is obtained by ap- 
plying the present invention to the image tube. However, 
even if a group of image sensing elements for each color 
is composed of three or four rows or n rows of photoe- 
lectric conversion elements, where n is an integer hav- 
ing a value greater than two, the effect of the present 
invention of reading at low resolution at high speed in 
the sub scanning direction can be obtained by arranging 
each row of photoelectric conversion elements at an 
equal interval equivalent to the integer times the height 
of one row in the sub scanning direction. For example, 
if a group of photoelectric conversion elements is com- 
posed of three rows, resolution in the main scanning di- 
rection is enhanced up to approximately three times by 
arranging the first row of photoelectric conversion ele- 
ments and the second row of photoelectric conversion 
elements offset by approximately 1/3 of the length of an 
individual element, and arranging the second row of 
photoelectric conversion elements and a third row of 
photoelectric conversion elements offset by approxi- 
mately 1/3 of the length of an individual element. If a 
group of photoelectric conversion elements is com- 
posed of four rows, resolution in the main scanning di- 
rection can be also enhanced up to approximately four 
times by arranging each row offset from an adjacent row 
by approximately 1/4 of the length of an individual ele- 
ment. 

[0033] Also, in the above embodiments, one output 
terminal is provided corresponding to a group of image 
sensing elements of each color of R, G and B, however, 
one output terminal may be also provided for every row 
of photoelectric conversion elements. 
[0034] Also, in the above embodiments, the present 
invention is applied to the flat-bed image reader of the 
carriage moving type, however, the present invention 
can be applied to a flat-bed image reader of a mirror 
moving type in which a color image capturing device and 
a condenser lens are fixed, and a light source and a 
group of reflectors are moved. The present invention 
can be also applied to another image reader such as a 
sheet feed type for moving a manuscript. 
[0035] As described above, according to the present 
invention, the rows of image sensing elements are ar- 
ranged in parallel at a pitch equivalent to at least twic 
the height of said image sensing element. 
[0036] While the present invention has been de- 
scribed with reference to particular embodiments, it will 
be understood that various modifications may be made 
without departing from the spirit and scope of the inven- 
tion. 



Claims 

1. A color image capturing device, comprising: 
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a substrate; and 

a plurality of groups of image sensing elements, 
formed on said substrate, which respectively 
correspond to a plurality of colors; 
wherein each of said groups of image sensing 
elements comprises: 

a plurality of rows of image sensing ele- 
ments, wherein image sensing elements in 
each of said plurality of rows are linearly 
arranged on said substrate; 
wherein each of said rows of image sens- 
ing elements is offset with respect to adja- 
cent rows of image sensing elements by an 
amount which is smaller than the width of 
an image sensing elements in said plurality 
of rows of image sensing elements; and 
wherein said rows of image sensing ele- 
ments are arranged in parallel at a pitch 
equivalent to at least twice the height of 
said image sensing element. 

2. The color image capturing device according to 
claim 1, wherein said plurality of groups of image 
sensing elements respectively correspond to the 
colors of red, green and blue. 

3. The color image capturing device according to 
claim 1 or 2, wherein each of said groups of image 
sensing elements comprises: 

a first row of image sensing elements; and 
a second row of image sensing elements; 
wherein said second row of image sensing el- 
ements is offset from said first row of image 
— sensing elements by a predetermined amount 
which is equivalent to one half of the width of 
an image sensing element in said second row 
of image sensing elements. 

4. The color image capturing device according to any 
one of claims 1 , 2 and 3, wherein a shield is provid- 
ed on a light-receiving surface of image sensing el- 
ements in said plurality of groups of image sensing 
elements, said shield having an opening which is 
smaller than a light-receiving area of said image 
sensing elements for shielding a periphery of said 
image sensing elements from light. 

5. An image reader, comprising: 

a color image capturing device comprising: 



colors; 

wherein each of said groups of image sensing 
elements comprises: 

5 a plurality of rows of image sensing ele- 

ments, wherein image sensing elements in 
each of said plurality of rows are linearly 
arranged on said substrate; 
wherein each of said rows of image sens- 

*o ing elements is offset with respect to adja- 

cent rows of image sensing elements by an 
amount which is smaller than the width of 
an image sensing element in said plurality 
of rows of image sensing elements; and 

15 wherein said rows of image sensing ele- 

ments are arranged in parallel at a pitch 
equivalent to at least twice the height of 
said image sensing element; 

20 a light source for irradiating a manuscript; 

a plurality of mirrors for reflecting light emitted 
from said light source and for reflecting light re- 
flected from a surface of said manuscript; and 
a condenser lens for focusing said light reflect- 

25 ed by said mirrors. 

6. The color image capturing device according to 
claim 5, wherein said plurality of groups of image 
sensing elements respectively correspond to the 

30 colors of red, green and blue colors. 

7. The color image capturing device according to 
claim 5 or 6, wherein each of said groups of image 
sensing elements comprises: 

35 

a first row of image sensing elements; and 
a second row of image sensing elements; 
wherein said second row of image sensing el- 
ements is offset from said first row of image 
^0 sensing elements by a predetermined amount 

which is equivalent to one half of the width of 
an image sensing element in said second row 
of image sensing elements. 

45 8. The color image capturing device according to any 
one of claims 5, 6 and 7, wherein a shield is provid- 
ed on a light-receiving surface of image sensing el- 
ements in said plurality of groups of image sensing 
elements, said shield having an opening which is 

so smaller than a light-receiving area of said image 
sensing elements for shielding a periphery of said 
image sensing elements from light. 



a substrate; and 

a plurality of groups of image sensing ele- 55 
ments, formed on said substrate, 

which respectively correspond to a plurality of 
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(54) Color image capturing device and image reader using the color image capturing device 



(57) The object of the present invention is to provide 
a color image capturing device which performs a read- 
ing operation at high resolution in a main scanning di- 
rection at high seed, and a reading operation at low res- 
olution in a sub scanning direction at high speed. 

A color image capturing device provided with 
groups of two rows of photoelectric conversion elements 
for each color of R, G and B is mounted on a carriage 
and planar color images are read by moving the carriage 
in a sub scanning direction. As each first row of photo- 
electric conversion elements and each second row of 
photoelectric conversion elements are offset from each 



other by an amount equivalent to a half of the width of 
an individual element in a main scanning direction, and 
resolution in the main scanning direction is enhanced. 
As each row of photoelectric conversion elements is ar- 
ranged at pitch equivalent to the height of four rows, all 
the rows of photoelectric conversion elements can read 
the same line, even if the carnage is. moved at speed 
twice or four times as fast as that in reading at 600 dpi 
to read at the resolution of 300 dpi or 150 dpi in the sub 
scanning direction at high speed in case the reading res- 
olution of each row of photoelectric conversion elements 
is 600 dpi. 
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